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(54) GRADATION DRIVING METHOD FOR SIMPLE MATRIX TYPE LIQUID CRYSTAL DISPLAY 
UNIT 

(57)Abstract: 

PURPOSE: To display high quality picture having rich 
gradation without causing waveform distortion by combining 
lighting voltage so that there is 'on' in the line driving time 
to a preceding line and $'off in the driving time for a 
succeeding line. 

CONSTITUTION: Lighting voltage to be impressed on 

prescribed pixels is combined so that there is 'on' in the line ^ : «^ = \|$*$ 

driving time to the preceding line and 'off in the driving time 
for the succeeding line with respect to line driving times to 
adjacent two lines. That is, the latter half segment driving 
time TSr of a segment driving voltage VS is assigned to a 
preceding line driving voltage VL(n) by linking the first half 
segment driving time TSf and the latter half segment driving 
time TSr with each other. Thus, the waveform distortion is 
prevented from occurring due to the shortening of the 
segment driving voltage VS by making the segment driving 
voltage VS equal to or longer than the driving time in spite 
of dividing the segment driving voltage VS into the latter 
half segment driving time STr and the first half segment 
driving time STf 




://wwl9ipdlinpit.go.ip/PA^ vaOeRDA408248928P3.htm 9/3/2010 



Machine English translation of JP 08-248928 A 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A frame rate control method held by combining lighting and putting out lights with a 
predetermined pixel by inter- frame [ two or more ], In a gradation driving method of a simple 
matrix liquid crystal display for indication performed by putting together pulse width modulation 
held by changing time of lighting voltage impressed within one line drive time to a 
predetermined pixel, and controlling lighting times, As opposed to line drive time to two lines 
where lighting voltage given to said predetermined pixel adjoins, A gradation driving method of 
a simple matrix liquid crystal display for indication putting together so that ON may be within 
line drive time to a line to precede and OFF may be within line drive time to a continuing line. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the drive method of the dot-matrix type liquid 
crystal display used for the portable computer etc. as a display for indication, and when the 
above-mentioned liquid crystal display is a thing of simple matrix driving in detail, it relates to 
the drive method at the time of making a gradation display perform. 
[0002] 

[Description of the Prior Art]First, if the composition of the simple matrix liquid crystal display 
for indication 10 (it is hereafter called the liquid crystal display 10 for short) is explained, As 
while shows drawing 1 in an important section, the electrode 12 for lines is constructed by the 
substrate 1 1 as band- like [ 240 / parallel ], one of other substrates 13 and the electrode 14 for 
segments cross at right angles at said electrode 12 for lines, for example, this liquid crystal 
display 10 is constructed as band-like [ 320 / parallel ]. 

[0003] When driving the above-mentioned liquid crystal display 10, impress line drive voltage 
VL to the 1st thing 12a, i.e., the electrode for lines, of said electrode 12 for lines, and. Segment 
driver voltage VS corresponding to the picture which should display is impressed to (only an 
electrodes [ for segments / 14a-14g ] portion is shown by a diagram) at each of said electrode 14 
for segments. 

[0004]If it is in the state where segment driver voltage VS is impressed, for example to the 
segment electrodes 14b and 14d, and segment driver voltage VS is not impressed to the segment 
electrodes 14a, 14c, and 14e at this time, The pixel P (12a, 14b) and the pixel P (12 a.l4d) which 
are the intersections said electrode 12a for lines and for [ 14b and 14d ] segment electrodes will 
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become transparent, and will be in the lighted condition which penetrates the light from the back. 
[0005]On the other hand, the pixel P (12a, 14a), the pixel P (12a, 14c), and the pixel P (12a, 14e) 
to which segment driver voltage VS is not impressed are still opaque, and will be in the putting- 
out-lights state which does not penetrate the light from the back. And after line drive voltage VL 
is impressed only for a line drive time tangent line, the electrode 12b for lines drives and 
segment driver voltage VS corresponding to the picture which should perform the display at this 
time is impressed to each of the electrode 14 for segments. 

[0006]If line drive voltage VL is impressed as mentioned above to the thing (for example, 240 
flat knots) of the last of said electrode 12 for lines and it goes, it will become what can form the 
picture of one frame (1st page), and an animation like a television picture can be displayed by 
repeating this 30 times in 1 second. Although interlaced scanning etc. which are called division 
of the electrode 12 for lines or an interlace are performed in a actual drive, since it is not a gist of 
this invention, explanation here is omitted. 

[0007]Here, in the above-mentioned drive method, since segment driver voltage VS was an 
alternative which is not impressed [ impression or ], the state of the pixel P (12a, 14a) where it 
can take becomes a thing only with two states, lighting and putting out lights, and is not suitable 
for the display of a picture which has gradation, such as a television picture, for example, for 
example. Then, a gradation driving method is carried out, it divides roughly and this 
conventional kind of methods include a frame rate control method (henceforth, FRC method) and 
pulse width modulation (following, PWM). 

[0008]First, an FRC method plans to display gradation for example, using the 6 inter- frame of 
the picture displayed 30 frames in 1 second as shown in drawing 4 . 

When the one pixel (m, n) (12a, 14a) P P, for example, a pixel, is asked for the white display W, 
all over six frames for the pixel P (12a, 14a) are made into a lighted condition, and when the 
black display B is called for, it changes into a putting-out-lights state over six frames. 

[0009]And when the middle gradation of the white display W and the black display B is called 
for, it obtains by combining lighting and putting out lights suitably so that it may become the 
gradation called for by said 6 inter- frame. Therefore, when the gradation called for is the middle 
50% concentration of the white display W and the black display B, gray display G3 is performed 
as what repeats lighting and putting out lights for every frame. 

[0010]PWM performs a gradation display by adjusting segment driving time TS of segment 
driver voltage VS to line drive time tangent line of line drive voltage VL, as shown in drawing 5 . 
Therefore, if segment driving time TS is set to one half to line drive time tangent line like a 
graphic display, the gradation display of concentration can be theoretically performed 50% like 
gray display G3 in the above-mentioned FRC method. 

[0011] 

[Problem(s) to be Solved by the Invention] However, in the above mentioned conventional drive 
method, when performing the gray display G5 of drawin g 4 , for example, while displaying six 
frames, the light is switched on only once at the thing of an FRC method, because it is what 
performs a gradation display using inter-frame [ two or more ]. At this time, if a display is a 
thing of 30 frames in 1 second, the pixel P (m, n) which is performing said gray display G5 
becomes what blinks at intervals of 5 times, i.e., 0.2 second, in 1 second, and this state is sensed 
for most view ** persons as a flicker. 

[0012]Therefore, although the gradation number which can be expressed, so that a frame number 
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is increased becomes what increasing, From the field of generating of the above-mentioned 
flicker, including the white display W and the black display B, there are also very few above- 
mentioned gradation numbers which about six frames becomes the maximum of permission and 
are obtained by this as 7 gradation, and display quality has produced the problem which cannot 
but become low for them to reproduction of a television picture, etc. 

[00 13] Although it becomes that from which an infinite gradation number is obtained without 
going through stages theoretically by adjusting segment driving time TS of segment driver 
voltage VS at the thing of said PWM, When it actually carries out and segment driving time TS 
is shortened, Distortion of the waveform of segment driver voltage VS will become remarkable 
with the electric capacity etc. which the liquid crystal display 10 has, and there is a problem 
which produces the fall of contrast, generating of a cross talk, etc. and produces by this 
deterioration of the display quality in field where the above-mentioned FRC method is another. 
[0014]The compound method which combined said FRC method and PWM is proposed by 
making to compensate the above-mentioned solution, especially shortage of a gradation number 
into a key objective. This compound method segment driving time TS of segment driver voltage 
VS impressed to the one pixel P (m, n) as shown in drawing 6, to line drive time tangent line of 
said line drive voltage VL, the segment driving time TSr is beforehand looked like [ the segment 
driving time TSf ], and is determined as it the second half which is 1/2 of the second half the first 
half which is 1/2 of the first half, and the above-mentioned FRC method is held using this 
segment driving time TSfTSr. 

[0015]Therefore, as shown to drawin g 7 in this mixed method, when six frames is set up as a 
frame number for displaying gradation, When comparable as the thing of only the FRC method 
of the above-mentioned explanation of the flicker to generate in other words, the gradation 
number obtained serves as 13 gradation, and improvement in large display quality can expect it 
in respect of this. 

[0016]By however, the thing for which segment driving time TS of segment driver voltage VS 
was divided into the segment driving time TSf and TSr in other one aspect. When performing the 
gray display G6 (refer to drawing 7 ) of concentration 50% as shown in drawing 8 for example, it 
becomes that for which only the segment driving time TSf is used in the first half as segment 
driver voltage VS, and shortening is not avoided. 

[0017]Therefore, it is inescapable to produce a wave-like distortion in segment driver voltage VS 
in such the state, It becomes what produces the fall of contrast, generating of a cross talk, etc., 
and what solved SUBJECT radically does not become, but a problem is still produced, and these 
points are solved SUBJECT. 
[0018] 

[Means for Solving the ProblemJAs a concrete means for solving the conventional SUBJECT, 
this invention, A frame rate control method held by combining lighting and putting out lights 
with a predetermined pixel by inter- frame [ two or more ], In a gradation driving method of a 
simple matrix liquid crystal display for indication performed by putting together pulse width 
modulation held by changing time of lighting voltage impressed within one line drive time to a 
predetermined pixel, and controlling lighting times, As opposed to line drive time to two lines 
where lighting voltage given to said predetermined pixel adjoins, SUBJECT is solved by 
providing a gradation driving method of a simple matrix liquid crystal display for indication 
putting together so that ON may be within line drive time to a line to precede and OFF may be 
within line drive time to a continuing line. 
[0019] 



Page 3 of 7 



Machine English translation of JP 08-248928 A 



[Example]Below, this invention is explained in detail based on one working example shown in a 
figure. In order to make an understanding easy, about the portion which gives the same numerals 
to the same portion as a conventional example, and explains and overlaps, the explanation is 
omitted in part, it is the liquid crystal display (simple-matrix-driving type) which what is shown 
in drawing 1 w ith the numerals 10 completely resembled that the conventional example 
explained, and was considered as the same composition, and the point aiming at this invention 
performing a gradation drive to the liquid crystal display 10 of this composition is the same as 
that of the drive method of a conventional example. 

[0020]When performing a gradation drive also in this invention, The mixed method of an FRC 
method and PWM is used and segment driving time TS of segment driver voltage VS at this time 
to line drive time tangent line of line drive voltage VL the first half which is 1/2 of the first half 
The segment driving time TSf, The point which is what is divided into the segment driving time 
TSr the second half which is 1/2 of the second half, and holds an FRC method using this segment 
driving time TSfTSr is the same as that of a conventional example. 

[0021]By this invention, in the first half here the segment driving time TSf and the second half 
the segment driving time TSr, Relate between adjoining line drive voltage VLs, and drawing 2 
The gradation of 50% concentration, Namely, the state of arrangement with the segment driving 
time TSr is indicated to be the same line drive voltage VL by this invention as the time of 
searching for the state of the lighting rate of 6/12 which the column of the gray display G6 of 
drawing 7 of a conventional example showed, and showed the driving state in drawing 8 in the 
first half the segment driving time TSf and the second half. 

[0022]At this time, the second half segment driving time TSr of segment driver voltage VS is 
assigned in this invention to line drive voltage VL (n) to precede. Therefore, the electrode 12a 
for lines to which line drive voltage VL (n) was impressed, In the pixel P (12a, 14a) which is an 
intersection (refer to drawing 1 ) with the electrode 14a for segments for example, the segment 
driving time TSr was impressed in the second half, it becomes what is switched off in the first 
half of said line drive voltage VL (n), and is turned on in the second half, and the gradation of the 
50% concentration made into the purpose is obtained. 

[0023] Although continuing line drive voltage VL (n+1) becomes what is supplied to the 
electrode 12b for lines, by this invention, the segment driving time TSf is assigned to the 
electrode 14a for segments in the first half at this time. Therefore, in the pixel P (12b, 14a) which 
is an intersection of the electrode 12b for lines, and the electrode 14a for segments, it becomes 
what the first half of said line drive voltage VL (n+1) turns on, and the second half switches off, 
and the gradation of concentration is obtained 50% in a similar manner. 
[0024]So that it may be called the segment driving time TSf in the first half to the segment 
driving time TSr and line drive voltage VL (n+3) to continuing line drive voltage VL (n+2) in 
the second half, It becomes that to which the same drive is performed hereafter, and, thereby, the 
segment driving time TSf is impressed to said electrode 14a for segments by turns for every line 
drive voltage VL the second half segment driving time TSr of segment driver voltage VS, and 
the first half. 

[0025]Therefore, segment driver voltage VS impressed to said electrode 14a for segments 
becomes what the segment driving time TSf follows in the second half the segment driving time 
TSr and the first half, For example, rise and in the middle of line drive time tangent line of line 
drive voltage VL (n) (ON) **** segment driver voltage VS, bringing down in the middle of line 
drive time tangent line of continuing line drive voltage VL (n+1) (OFF) 
becoming good, this serves as the same time as line drive time tangent line. 
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[0026]Therefore, as the conventional mixed method showed to drawing 8 , when displaying the 
gray of the gray display G6, i.e., 50% concentration. Segment driver voltage VS shortened by 1/2 
merit of line drive time tangent line for every line drive voltage VL is outputted, and it can 
prevent as what does not shorten having produced the cross talk etc. by the waveform distortion 
by this shortening. 

[0027]by the way, in the picture actually displayed on said liquid crystal display 10, also when 
adjacent pixel P (m, n) is not the same gradation, the pixel P (12a, 14a), the pixel P (12b, 14a) 
(refer to drawing 1), etc. are boiled occasionally, and are produced, for example. The gray 
display G4 (lighting rate = 8/12) which specifically showed drawing 3 to the pixel P (12a, 14a) 
by drawing 7 in such a case, To the pixel P (12b, 14a) at the gray display G5 (lighting rate = 
7/12) and the pixel P (12c, 14a) The gray display G6 (lighting rate = 7/12), The state of operation 
of this invention when gradation which is different in the pixel P (12d, 14a) at the gray display 
G7 (lighting rate = 7/12) and each is called for is shown. 

[0028]At this time, to the line drive voltage VL (n) and VL of the 1st frame (n+3) -, segment 
driver voltage VS, First, the (first half segment driving time TSf of second half segment driving 
time TSr+ of first half segment driving time TSf+), The thing of a 1.5 time long time of line 
drive time tangent line of line drive voltage VL is outputted, After passing through line drive 
time tangent line and the lights-out between simultaneous after that, (the first half segment 
driving time TSf of second half segment driving time TSr+), line drive time tangent line, and the 
thing between simultaneous are outputted, and one half of the lights-out of line drive time 
tangent line is provided. 

[0029]After passing through one half of the lights-out of line drive time tangent line to the 
continuing line drive voltage VL (n) and VL of the 2nd frame (n+3) -, The thing of (the first half 
segment driving time TSf of second half segment driving time TSr+ of first half segment driving 
time TSf+ of second half segment driving time TSr+) and 2 double-length time of line drive time 
tangent line is outputted, then the lights-out of 1.5 double length of line drive time tangent line is 
provided. 

[0030]When segment driver voltage VS is hereafter outputted like the 3rd frame - the 6th frame, 
and a graphic display and the scan up to the 6th frame is completed, desired gradation has been 
obtained by each pixels P (12a, 14a)-P (12d, 14a) with the above mentioned FRC method. One 
half of the lights-out of line drive time tangent line looked at by the last of the 1st frame, It 
combines with line drive voltage VL (n+4) (a graphic display is omitted) which continues 
fundamentally, and is considered as line drive time tangent line and the thing between 
simultaneous, and the same lights-out looked at by the beginning of the 2nd frame is also 
combined with front line drive voltage VL (n-1), and processing is performed similarly. 
[0031] Subsequently, an operation of the drive method of above-mentioned this invention and an 
effect are explained. As opposed to the line drive time to two lines where the segment driving 
time TSf adjoins the segment driving time TSr in the first half in the second half by this 
invention in segment driver voltage VS which is lighting voltage, Segment driver voltage VS and 
lights-out become line drive time tangent line, the time, or what is longer than it fundamentally 
by having considered it as the drive method combined so that ON might be within the line drive 
time to the line to precede and OFF might be within the line drive time to the continuing line. 
[0032]Therefore, in spite of having adopted the mixed method of an FRC method and PWM as a 
drive method and having divided into the segment driving time TSf segment driver voltage VS 
which is lighting voltage in the second half the segment driving time TSr and the first half, 
Segment driver voltage VS becomes what is longer than it equivalent to line drive time tangent 
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line or, and by shortening of segment driver voltage VS. It shall abolish producing waveform 
distortion to this segment driver voltage VS, and it shall be provided with the abundance of the 
gradation of PWM, and the quality picture of an FRC method. 

[003 3] Although the state where the light must be switched on only by one side of the segment 
driving time TSr in the first half the segment driving time TSf or the second half depending on 
the difference of the gradation of the adjacent pixel P (m, n) is also produced and it becomes 
factors, such as cross talk generating, Since there are very few such states and they become 
partial in the television picture with which a display is performed to usual with this kind of liquid 
crystal display 10, influence on the whole picture is minor. 
[0034] 

[Effect of the InventionJAs opposed to the line drive time to two lines where segment driving 
time adjoins the second half segment driving time of the segment driver voltage which is lighting 
voltage in the first half by this invention as explained above, By having considered it as the 
gradation driving method of the simple matrix liquid crystal display for indication combined so 
that ON might be within the line drive time to the line to precede and OFF might be within the 
line drive time to the continuing line. In spite of having divided segment driver voltage into 
segment driving time in the second half segment driving time and the first half, It abolishes 
producing waveform distortion for segment driver voltage in this segment driver voltage by 
shortening of segment driver voltage as what [ equivalent to line drive time or ] is longer than it, 
and the abundance of gradation and the extremely outstanding effect that a quality picture can be 
provided are done so. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is an explanatory view showing the example of the simple matrix liquid crystal 
display for indication driven with the gradation driving method and the conventional drive 
method concerning this invention. 

[Drawing 2 j it is a graph which shows the example of a drive method in case an adjacent pixel is 

the ground-floor tone with the gradation driving method concerning this invention. 

[Drawing 3] It is a graph which shows the example of the drive method in the case of being the 

gradation from which an adjacent pixel differs with the gradation driving method concerning this 

invention. 

[Drawing 4] Pattern drawing **** which shows the gradation driving method in the FRC method 
of a conventional example according to the flickering state of the pixel of a liquid crystal display. 
[Drawing 5] It is a graph which shows the gradation driving method in the PWM of a 
conventional example. 

[Drawing 6] It is a graph which shows the gradation driving method in the mixed method of a 
conventional example. 

[Drawing 7]It is a pattern drawing showing the gradation driving method in the mixed method of 
a conventional example according to the flickering state of the pixel of a liquid crystal display. 
[Drawing 8] It is a graph which shows a driving state in case the mixed method of a conventional 
example performs the gray display of concentration 50%. 
[Description of Notations] 

10 .... Simple matrix liquid crystal display for indication 
12, 12a-12e .... Electrode for lines 
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14, 14a- 14e .... Electrode for segments 

VL .... Line drive voltage 

tangent line .... Line drive time 

VS .... Segment driver voltage 

TS .... Segment driving time 

TSf .... First half segment driving time 

TSr .... Second half segment driving time 

P(m, n).... Pixel 

W .... White display 

B .... Black display 

Gl-11 .... Gray display 



[Translation done.] 
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hzt trpwi»?sttf a t toT* ifot i a 
t9>f yffii6B#^T l tr -t ?x y MaweiBT s 

tl/2k"«Uf, ±IBFRC^fcfc(t§Mfe^G 
[0011] 

[ ^Hj^'fii^ l ± a t -r ft nun] l*» l*** ^ . mib l 
»^7u-AiB**!iffl Lxmmm^&'ifo bnx-fo&z 

tX\ Mtlim4com&M^G5Zftdt%lzi&, 6 7 
V— ^m.^thmz 1 PUt^^TSrfi^^^t^i;^ 
ft o z\ co t # 1 #Pb1(c 3 0 7 1/— Aco t> coT'^ 
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ft b Tn.ll, lulBKfe^G 5 tffo X V ^i*P 
( m , n ) 14 1 »RrC 5 0. fiP*>. 0 . 2 tWBIHrCjS« 
-^ftteot&D, ; <0ttJBtti*aiih0«a#fc:7 'J y i} 
b LTSt^ t 

H&PttHft W: J£t & tf> fc =3r ft # . ±1 7 V «x * Ofg4i 
Officii, JJE Lft: 6 7 ASS^'im^fticffii: 

B £ -£*>T 7 Km fc «*>*C 5J"Sr < . t- b*W6«St 

* 4ft*t LT^iftKjWfit * i> W fc Sr S> S'ft SWSriTO 
M*££tTUft. 

[0 0 13] £tz. HfrlBPWM^T^ic7)t"(4, -fe^V 
V HKIWEEV s «-fe*Ot y MBSH^ISt s £pK-rft 

tsjk Lfc*&tj±, ^li^fgi o*fifirr4iw 

^S^r tffc: J: 0 -fe V MEttSEV s cr&g&QM&ti' 

7nXb-7co?t±%:b*$:±tX, ±IBFRC^t{4 

[0014] ±IBOf!¥^IS. «fclWfflftWFJai«5 £ 
i:Sr±@Wi:LT. IflTlBFRC^i: PWMMt Srffl 

6^-f-J;d^loc7)a«P (m, n) ^EpjirtS-fe^ 

* y h igiWffi v s co-fe $01 y h gaps HT s £ , HtrlB 
^i/2T<b««r a Ns^yhBiii^fiBTSf m& 

0)1/2 Tfozm^y* y MEWjb^PbIT S r fc t^tt 

TilSFRC^trfra «><?rc**. 
[0015]«-3t, i^-&*j**CliH7tCiiH-J: 5 

iEiJffiH<Z) F R C ^fgfc^cT) CO t mmm. b L 

J4. ft £>iift P&N&tt 1 3 PfflHfc * "9 , z comx'i±*m 
[00 16] U/>U ficD— HT'{4-fe^>-MEi6*JE 

3 i; § £14, -fe^ y hSBMHEffiV S b VXUm^rx 

[ooi7]f-3t, zcoxd %*mx'i&^y* y me 

tag, mmzik^mzmk Lizhnbittb-r* m& 
mmb^tix^h, 

[00 18] 



ismz&^x* mmimmiz-s- t&Minmt. mm 

1,7^^5^ ymmtirmfuzoNtffoK) . m<?j 
y<^cr>=7 4 ymm^fm^izo f f x 3 t«#*>s 

[00 19] 

immmi ore, *«RB*Ht*rr-iat«t=»^v^ 

ov^TJi— as-t^HHS^ft-r 5 . 0 1 fcflrf - 1 0 T'tk 

■r «, cMmmmxmmm^tz^b ± < tzmmzwfc t 

[ 0 0 2 0 ] *IMBfctJV^"Ct>BHSB»tff a fc 
g=ti±, FRCMi PWM^h^ft^^fflV^, 

»n#p B iT s 5 >f ymmm&v \,<?>^a ymmmr 
nztfLx m¥cr> i/2X'h& M^-fe ^"->< y b 

TSf t, w*<r> 1 / 2 t-fc Sf^-fe^v y hffiWjB$P B 1 
TSrt t;^-S(J$tL. ; O-fe^ V MM^PhIT S f , 

[002 1 ] *HBBri4Bu4 £ -fe^ >- hlE»B# 

PST S f fcfHM:^ > hWWIBlT SrtJ, BHSff 
1.7^ VKHlWE V L |ffltrBB*fttt* t cr>X"$> *) . El 2 
{4 5 0%*§J8<7)Pgil§L EP*>. #*MtO07«Mfe^G 
6 COffiBT-* LH 8 tfgWj^FJSr^ Lfc6/12 CO^T* 
«0ttJB**«)4 fc & i: RaKO, *fffiHfc i ft VB» 
mff v l t . mr^-fe ^ y b mbsmr Sffei tA'^¥ 
■fe^ y hSm^fflT Sri: WlSMomiSr^t Of 

[0 0 2 2] ^OhSt;. *^^^T(4. MfTZ> 

? a ymmn&vL < n > ^tr«4-fe^ y Mg»m 

ffiv s<o«4M=^ y MHWWaiT S r -SrffJ DltftS . 
f-jt, >»€j±vL ( n ) **9tini3*ut«i(f 
yfflmffi i2at, fi¥-fe^'^ y mehj^t s r 
* i 9ttns*ifc«i.tr-fe ^ y bfflmffi Hat 

(H1#HB) t*4if*P (12a- 14a) T14. t? 
lE^-f y|g»SJ±VL ( n ) <?>m¥Xim7U£¥X'MT 
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[0 0 2 3] M< "7 A VlBWrnjIVL (n+1) tfyj 
^mT'lZ^y* y hffl«i 1 4 a fcliffiftMr?'* y h 

mmmrsT s f o f*w* . f^-? t , ? yfflwi i 
2 b t y b mmm i4&t C030S-C& p 

(12b- 14a) fii. fulB^-f >-IBWmi±VL ( n 
+ 1 ) «f A®Ttf^«tU«t^O , 
fc50 %i«J£OPgf)f #W <3il Z,i>cr>t%&„ 

[00 24] M< (n + 2) CSl 

Ttsf^^-t ?v y h mm^m tst, 5 >r y%^wm& v 

L(n + 3)tJf LTi±m^-fe^ >" MBfif^T S f 
•9, ^m;i; l 9|fjie't^>'bffl«ffil4a«i. ^ 

-fix^-f yiEt&mJ±v Lftt-fe^ y KiMtJrK±v s 
cof£¥-fe^x y mm&b#isit s r tm^y* y hmm 

[00 2 5] iot, fllS-fe^X >lffltSl 4 a^Ep 

Jn § ix & -t y v trnms v s ta&^-fe ?x y h 
hht s r t tu^-fe y v %mmmT s 1 1 tmmt 

hh^h^, Mz-li. yWMW!±VL (n) co5> 

A y|g«Jff#raT LO^PEST'ir^±(f (ON) ^tlfz-te? 

syb mmm&v s «± , m< 74 ymmw±v l ( n + 

1 ) cr,"? 4 ymih^WiTLcocpmTiL-hTtf (OFF) 

[00 26] fit, m?kCDM-£ttTim8 tfz 
h>% #5-^ >-iEWl«ffiVLftt;5-f >-lgl)fftPBl 

tl<7) \/i mzmmit^tifz^ y vwmm& v s 

-?&i:££tTl^:C0£. ^M^fi^&V^cOk L 

TKitT^&tco 

[0027] h i tfria^ B B B ^*#i 1 0 lassst^ 
^six-sHfttfc^Tii:, mmwmp < 1 2 a ■ 14 

a ) fc MSP (12b ■ 1 4 a ) ( 0 1 #ffg) „ PI 

o^3i*p ( m , n ) m±t>m tvgmx-^ms t> a 

H3i±,rc0J:3 3r*§-3\ ft#:WtJ±H«P 
(12a- 14a) IZWW X^LfzUK^^G 4 (Ml 
*=8/12) , HStP (12b- 14a) [ZBL^m.^ 
G5 {£$\m=l/l 2 ) , H*P (12c • 14 a) 
CM«G6 ( £Mm=7/l 2 ) . B*P ( 1 2 d 
■14a) tcM-fe^G 7 ( *J;T*= 7/12) h «X 
-meg* & HM:P$tt> 6*ufc fc S co^WMcommco^ 
MZ^Ltzi>cr>X'$>Z>. 

[0 0 28] icoiiStti:.. 1 71/-Ag«7^ yfflSb 
mffiVL (n) — VL (n+3) t,ZMLX . -tfXyh 
lEiM£EVS{±. (M4M:^^hB»ieiaTS 
f +ftifM:^ y hKWSISlT S r +fif3Mr ?V y MB 



f&IBHBJT S f ) fc , 7 >f y«mj±v Lco^ >f yfEl&Bf 
PbJTLOI. 5fS^B#P B 1<7)t,^m7J§tL. ^f*^ 

w ywBusiaT l t mmmcormmmitmfzmz, ( « 

T S f ) t7^ >- KSftSf 1ST L t |S)B#P H 1^ CO AI{B* § 

[0029] ttz, m< 27w-^bo7^ ymmm& 

VL (n) ~VL (n + 3) iZtt LT{±74 yffi»B#ia 
T LO 1 /2*5»mi^£ftfc«fc:, (f*^-b^> V h 
BW^BIT S r +1!)*^^'^ >- MHKH^ISIT S f +f£¥ 

■fe^'/ >- MEi&H#Rrr s r FM^-t^ y MBKjb#Pb1t 
s f ) ymmmwiT l co 2 fSSBtpgco c co^ai7J 
Sti, Siu-T, yiEHjetPeBT Leo 1 . SffihfioJHW 

[0030] OTs 3 7L-Ag — 6 7y-Aatlll^: 

co «t 3 tc-fe ^ y hiBtEv s s^aj* §ixT . 671/ 
-A a 4 T<Z>j£*MRT L m&T , BtFlBL-^cFRC^r 
i^tc: =fc D#B*P (12a - 14a)— P ( 1 2 d ■ 1 

4 a ) fctiWSwlBPia 1 **^* fc^fc^ro-rv^. 
i^, lyu-M.B&m.mzM.&ti&vJ >BMneiBTL 
co 1 / 2 cof^TB#Pa1(i; , »*WtJ±gt< 5 4 MEMEE 
vl (n + 4) (ER^I4«B|) tWitXyJ ymspm 

#i46H«=firfl!K]ie»t>fir<05-f ylHffl«EEV L ( n- 

[0031] JJE*^«BI&*ifc«ottffl, Sir 

y bwwmsN s mk¥*z?x y vwm&mr s r 
k nr^^ y mewjb#Pb1t s f mm-tz 2^ 

5 A y^co 5 yBWueiBtS L T , jfefft 
y|gi&B#^|*ifcO F F jiqr* i 5 tlI^ioii:^»7f)£ 

wsflnwai* 1 ^ ^ yigtuw^T l t mmmfc & v M^ii 

[0032] WShJj&bLXFRCttbPvr 

Mjjist com^tttimmzti. m7mi±x'fo&-t7'x 

y MHHUEJEV s^'fi^-fe^X y MgUBtPalT Srti 
y h»B#PBlT s f t tiHWSfLfct fcffi*>6 
•f , -fe ^ y h W«J± v s #5 -f y Wf^PalT l fc |s| 
^e**v^±**lJ: D^^co^^O, -fe^yhSKt&fl: 

£EvscoMffilt:(==tO. ■K7)-fe^>tyMBi!j«Evsn 
a8^»t*t«it**i<U'r» PWMTjjtcoPtisco 

FRC 77 ^C0ft n a n «C0Hfa^^f*T^ 

[0033] m'o^dmmp (m, n)coPiiicon 

fc J: o T ii , M¥-fe y h m&BSIBlT S f %> h V AWc. 
y MEift^T S r CO — Tj'cO^T" ^^Tii" §" h % 

n% v Am h ^ t , ;oxi-? ^ cosh t =sr * 



(5) 



#lflH E -8-24 8 9 2 8 



[00 34] 

mmtm^?* y hmmmrsbtiK wstth 2^0^ 

?4 xigK^PaW-oN^ 0 s m< =>a y^yj y 

9 ^mm^m^^mwmm^ bL?zz\bx\ ^ 
y hnmnmm^?*.* y hmnmmt if-b/^ y 
h mmmrs t iz%-m s nti t & t>-t , -t ?x y h ig 
until £ 5 ^ y»K)BtrHi t & \ m x 9 m t ^ 

cot LT . -fc$0< y HBWmjloMSfrfbt J: 9 -O-tr^' 
[02 ] *&EW$SI®iHlBi&^fc: J; D , PSD-^d 

So 



[ E14 ] wi« f r c mix-corn mnmifm^m^ 
[ si 5 ] #*m« p wMttx^§mmm-%m £ ^-t 

[07] #*M«^^^t- ^pg|s|lE«i*^^ffi B H H lS 
[08] ^*MoMl^f3S"C 5 0 %SKc7)Mfe^ £ 

a t § oiga&^si^ ^-r^ '5 y x$> h . 

10 f«v h U ? XMfc&jMff 

12. 12 a— 12e 7-jymVM 

14. 14a-14e -b^ybfflti 

vl 7 -i ywmms. 

tl vjywsmm 

vs *Lyx>h%WM£. 

ts -fe^yMglUSfra 

T s f m^-ir^ y h&ttftlfl 

T S r «¥**Ot V hKHffilSI 

P ( m , n ) 

w a^s^ 

B a-fe^ 

g 1 — 1 1 m&m^ 
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